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[0001] CIRCULAR SAW MACHINE 

[0002] BACKGROUND 

[0003] The invention relates to a circular saw machine with a saw blade 

which is retained, movable forward and backward in its rotation plane, for the 
sawing process; with a drive shaft for the saw blade, movable back and forth 
together with the saw blade; and with at least one rearward and one forward saw 
blade guide for the two side surfaces of the saw blade. The saw blade guides 
respectively have at least one contact surface to abut on the respective side surface 
of the saw blade. 

[0004] Circular saw machines of this type are widely used in mass production 

of materials. Here steel rods are mostly sawn into individual sections, on which the 
highest accuracy requirements are placed in narrow tolerances relating to cut 
length, angularity, parallelism, and surface condition of the cut surfaces. 
[0005] Thus the requirements on the accuracy of cut of the circular saw 

machine are particularly high in circular saw machines of the kind mentioned at 
the beginning. The already restricted tolerance regions on workpiece 
measurements are further restricted by quality assurance measures such as for 
example as regards the property "machinability" of the saw cuts. 
[0006] Evidently, the saw blade is now the unstable component of a circular 

saw machine. Particularly with increasing wear of the saw blade, it tends to deflect 
obliquely during sawing. Furthermore, axial vibrations of the saw blade sometimes 
lead to inexact dimensions of the sawn blanks. 

[0007] For this reason, it has already become customary for some time to 

guide the two side surfaces of the saw blade as close as possible to the teeth by 
means of a forward and a rear saw blade guide, in order to prevent oblique pulling 
and vibrational movements. This saw blade guidance has of course to be made 
stable and highly accurate, in order to attain the desired effect. Furthermore, in 
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order to attain a certain wear resistance, respectively at least one contact surface, 
which is provided with hard metal deposits or with ceramic deposits, has to be 
provided for the corresponding side surfaces of the saw blade. The reduction of 
wear phenomena finally acts in its turn to increase the accuracy of the saw blade 
guidance and thus of the blank. 

[0008] Now it is often desirable to saw different workpiece diameters. This is 

possible, though, only to a limited degree with one and the same saw blade. Thus 
for a clean cut, workpieces of different sizes as a rule need a different saw blade 
diameter with a different tooth division. However, because of the above-described 
requirements on the tolerances of the blanks, the saw blade guidance is up to now 
accurately designed for a given saw blade, so that numerous circular saw machines 
are needed if it is desired to saw workpieces of different diameter. 
[0009] SUMMARY 

[0010] Starting from the prior art, the invention has as its object to develop a 

circular saw machine of the kind mentioned at the beginning such that conversion 
of the same circular saw for different workpiece diameters becomes possible. 
[0011] This object is attained by a circular saw machine with the features of 

the invention. 

[0012] A circular saw machine according to the invention thus differs from the 

prior art in that the forward saw blade guide is removable from, or pivotable away 
from, the saw blade and also that the saw blade itself is interchangeably retained. 
Here the radial distance between the contact surfaces of the saw blade guides and 
the drive shaft is respectively variable, and indeed is in particular adaptable to the 
different saw blade diameters. 

[0013] The variability of the radial distance between the contact surfaces of 

the saw blade guides and the drive shaft makes possible a matching of the saw 
blade guides to different saw blade diameters; the fact that the forward saw blade 
guide can be removed or pivoted away makes it possible to interchange the forward 
saw blade guide with another having a different diameter. 
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[0014] The saw blades with different diameters as a rule also have different 

saw blade thicknesses. In accordance with a preferred embodiment of the 
invention, the distance between the rearward and the forward saw blade guides is 
adjustable. 

[0015] There are now two different basic kinds of the development of the 
invention. 

[0016] The forward saw blade guide can be formed as a plate, plural such 
plate-shaped saw blade guides being provided which are mutually interchangeable. 
Insofar as the plate-shaped saw blade guides are provided with different distances 
between the contact surfaces and the drive shafts, then quite simply the saw blade 
can be interchanged after removal of the forward saw blade guide and be provided 
again with a forward saw blade guide exactly matched to this saw blade. 
[0017] It is of course advantageous if the rearward saw blade guide is also 

selectable from plural mutually interchangeable plates with different distances 
between the contact surfaces and the drive shaft. If instead of this it is not desired 
to remove and interchange the whole rearward saw blade guide, it is advantageous 
if the contact surfaces at the rearward saw blade guide are adjustable in their 
spacing from the drive shaft. This can take place quite simply, for example, in that 
the contact surfaces with their mountings are seated in corresponding recesses of 
the rearward saw blade guide and on interchanging saw blades are removed from 
these recesses and are inserted in other recesses, matched to the new saw blade. 
[0018] The second basically given possibility of further developing the present 
invention as regards operating reliability has been found to be particularly 
* advantageous if the contact surface is installed on a mounting, pivotable parallel to 
the saw blade plane, on the saw blade guide, with the mounting being preferably 
fixable at predetermined pivot angles. An erroneous operation can be detected very 
easily in the latter case. 

[0019] According to this second possibility of embodying the invention, it is 

not necessary to remove a correspondingly heavy plate-shaped forward saw blade 
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guide in order to interchange it with another. Rather, the saw blade guide is here 
substantially left as it is; only the contact surfaces are adjusted in order to obtain a 
matching of the entire saw blade guide to different saw blade diameters. 
[0020] In order to facilitate changing saw blades and to provide clear 

advantages over interchangeable saw blade guide plates, the forward saw blade 
guide can be arranged to be pivotable away from the saw blade by means of a hinge, 
the pivot axis of the hinge being adjustable by means of an eccentric mounting in 
order to set the distance between the rearward and the forward saw blade guides to 
adapt to different thicknesses of the saw blade. 

[0021] Since it is not optimum to retain the forward saw blade guide at only 

one hinge, a further fixing point for the forward saw blade guide, spaced apart from 
the hinge, is preferably provided. This is the more important in that strict 
parallelism of the forward and rearward saw blade guides is necessary in order to 
be able to maintain the predetermined close tolerances. For this, it has been found 
to be appropriate to connect together the forward and the rearward saw blade 
guides at a point near the saw blade, spaced apart from the hinge, by means of a 
spacer piece. The spacer piece can be provided here as interchangeable or 
adjustable. 

[0022] The spacer piece can furthermore be provided, for reliability of 

operation, such that it brings about a predetermined wider or correspondingly 
narrower distance between the forward and rearward saw blade guides. 
[0023] BRIEF DESCRIPTION OF THE DRAWINGS 

[0024] Two exemplary embodiments of the invention are explained and 

described in more detail hereinafter, with reference to the accompanying drawings. 
[0025] Figure 1 is a schematic diagram of the portions of interest of a circular 

saw machine according to the invention, according to a first exemplary embodiment; 
[0026] Figure 2 is a diagram similar to Figure 1, showing changing of the saw 

blade; 
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[0027] Figure 3 is a schematic diagram similar to Figure 1, of another 

exemplary embodiment of the invention; 

[0028] Figure 4 is a diagram similar to Figure 3, but with a smaller saw 

blade; 

[0029] Figure 5 shows the circular saw machine of Figures 3 and 4, when 

changing the saw blade; 

[0030] Figure 6 is a schematic detail diagram to show the manner of 

functioning of the spacer piece in the embodiment of Figures 3-5; 
[0031] Figure 7 is a diagram corresponding to Figure 6; 

[0032] Figure 8 is a schematic diagram of the eccentric hinge in the circular 

saw machine described in Figures 3-5; 

[0033] Figure 9 is a diagram corresponding to Figure 8. 

[0034] DEATILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 
[0035] The portion shown in Figure 1 of a circular saw machine according to 

the invention substantially includes a saw blade 1, seated on a drive shaft 2 on a 
drive housing 3. A rearward 4 and a forward saw blade guide 5 support two 
respective contact surfaces 6 which slidingly abut on the side surfaces of the saw 
blade 1 and ensure an accurate guiding thereof during sawing. The entire 
functional block shown here of the circular saw machine can be moved back and 
forth in a pivoting movement in a rotation plane of the saw blade for the sawing 
process. 

[0036] The saw blade guides 4, 5 used in this first embodiment are, as clearly 

shown in Figure 2, plate-shaped and interchangeable. In particular, the forward 
saw blade guide 4 is comprised of an interchangeable plate; a handle 7 facilitates 
interchanging. The rearward saw blade guide 6 comprises, strictly speaking, two 
plate portions, each of which supports a contact surface 6. The contact surfaces 6 
include, as clearly seen here, four hard metal plates arranged flat for abutment on 
the saw blade 1, here removed. Only the larger plate portion is interchanged in the 
case of the rearward saw blade guide 5; the smaller plate portion is simply turned 
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around at the fastenings provided there, so that the corresponding contact surface 6 
comes to lie further inward or further outward, in order to undertake the required 
adaptation to the different saw blade diameter. 

[0037] Figure 3 shows a second embodiment of a circular saw machine 

according to the invention. Here again a saw blade 1 is connected by a drive shaft 2 
to a drive housing 3, which can be moved back and forth together with the saw 
blade 1, in order to execute a saw blade movement. A forward saw blade guide 5 is 
constructed markedly lighter than the forward saw blade guide of the first 
embodiment. It is also not interchangeable, but is pivotable around a hinge 8 for an 
exchange of the saw blade 1, as shown in Figure 5. Spaced apart from the hinge 8, 
the forward saw blade guide 5 is fixed to a retaining device 10 on the drive housing 
3 via a spacer 9. High stability of the forward saw blade guide 5 and also the 
required parallelism between the forward 5 and rearward 4 blade guides are hereby 
ensured. To remove the chips arising during sawing from the teeth of the saw 
blade, two further chip removal brushes 11 are provided at the forward saw blade 
guide 5, but are not important for the invention. 

[00381 It is most clearly seen, by comparison of Figures 3 and 4, how the 

contact surfaces 8 of the forward saw blade guide 5 can be adapted to different 
diameters of the different saw blades 1 that are inserted. The upper contact surface 
6 is seated for this purpose on a mounting 12, which is releasably or at least 
pivotably fixed to the forward saw blade guide 5. Here three pivot positions are 
provided, and are predetermined by three bores. 

[0039] By releasing the fixing screws 19 and removing the rearward of the 

two screws, the mounting 12 can be pivoted, and thereafter fixed again by 
tightening the fixing screws 19. The pivoting has the effect, as clearly seen from 
Figures 3 and 4, that the radial distance between the corresponding contact surface 
6 and the drive shaft 2 is changed. With a large saw blade 1 (Figure 3), the contact 
surface 6 is seated radially further outward than in the pivoted state with small 
saw blades 1 (Figure 4). 
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[0040] Figure 5 shows the second embodiment with folded-out forward saw 

blade guide 5 and without saw blade 1. Hereby the rearward saw blade guide 4 is 
visible, which likewise has a sliding surface 6, and which is formed pivotably with a 
mounting 12 and can thus be set in its radial position on the saw blade 1. Here also 
three pivot angles are again provided, since saw blades are usually produced in 
standard sizes and thus provision of pivot angles matching these standard sizes is 
advantageous. The contact surfaces 6 located respectively below the rearward 4 
and forward saw blade guide 5 are not adjustable in the embodiment shown, since a 
sawing machine is concerned here whose saw blade is moved in a back and forth 
pivoting movement for sawing, and thus a lower contact surface 6 extending too far 
outward would be troublesome. 

[0041] The releasable connection of the forward saw blade guide 5 to the 

mounting 10 via the spacer 9 by means of a fixing bolt 13 is shown more accurately 
in Figures 6 and 7. Since saw blades with smaller radii are generally also thinner 
than saw blades with greater radii, a matching of the distance between the 
rearward 4 and forward saw blade guide 5 is furthermore provided for matching 
different saw blade thicknesses. Instead of the fixing bolt 13, for this purpose a 
specially formed spacer piece 9 is provided, which makes possible the adjustment of 
the distance between the rearward and forward saw blade guides 4, 5 in two stages. 
[0042] Figure 6 shows the arrangement with thicker saw blades. The spacer 

9 includes a spacer bolt 15 and a spacer bushing 16; the spacer bushing 16 can be 
removed and replaced again in another configuration. The fixing bolt 13 passes 
through the forward saw blade guide 5, the spacer bushing 16 and the spacer bolt 
16, and is fixed in the drive housing 3. When the spacer bushing is built-in in the 
orientation shown in Figure 6, its whole thickness contributes to the distance 
between the drive housing 3 and the forward saw blade guide 5 for a greater 
thickness dl of the saw blade 1. As long as the spacer bushing 16 however, as 
shown in Figure 7, is built-in in the reversed orientation, the spacer bolt 16 is 
seated in a recess in the spacer bushing, so that the distance between the forward 
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saw blade guide 5 and the gear housing 3 is reduced, giving a reduced thickness d2 
of the saw blade 1. 

[0043] In order to perform matching of the distance between the forward and 

rearward saw blade guides 4, 5 to different saw blade thicknesses, it is however not 
sufficient to just provide a longer or shorter spacer 9. Rather, an adjustment of the 
distance also has to be provided at the hinge 8. 

[0044] How this has been carried through in this case is shown in detail in 

Figures 8 and 9. These Figures show the hinge 8, whose hinge bolt 17 is fixed to the 
drive housing 3 by means of an eccentric 18. The eccentric 18 is actuated via an 
eccentric lever 14, which can be seen in Figures 3-6. For this purpose, the eccentric 
lever 14 pivots from a first into a second position, in order to bring the hinge bolt 17 
closer to the gear housing 3 (Figure 8) to match a first, small saw blade thickness, 
or to space it apart more from the gear housing 3 (Figure 9). Here again, it is 
already predetermined by the two positions of the eccentric lever 14 to what extent 
the eccentric 18 displaces the hinge bolt 17 in order to be able to ensure exact 
parallelism of the two saw blade guides 4, 5, even with inexact operation of the 
machine. 
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[0045] List of Reference Numerals 



1. 


saw blade 


2. 


drive shaft 


3. 


drive housinsr 


4. 


saw blade guide (rearward) 


5 


saw blade eruide (forward) 


6. 


contact surfaces 


7 


lldllvxlC 


8. 


hinge 


9. 


snacer 


10 


retaining device 


11 
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lz. 


mounting (for 6) 


13. 


fixing bolt 


14. 


eccentric lever 


15. 


spacer bolt 


16. 


spacer bushing 


17. 


hinge bolt 


18. 


eccentric 


19. 


fixing screw 
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